The essential oils from the leaves, fruits, roots, and stems of Solanum xanthocarpum, growing wild in Nepal, have been obtained and analyzed by gas chromatography -mass spectrometry. The fruit volatiles were dominated by benzyl benzoate (21.7%) and (E,E)-geranyl linalool (12.6%); heptacosane (20.0%) was the major component of the leaf oil; the stem oil was dominated by palmitic acid (28.9%), heptacosane (12.8%) and linoleic acid (10.1%); while solavetivone (22.9%), palmitic acid (21.0%), and linoleic acid (8.2%) were the major components of the root essential oil. There do not seem to be any common phytochemical taxonomic markers in the essential oils of Solanum spp; the chemical diversity observed in this genus mirrors the taxonomic diversity.
Solanum is a large (ca. 2000 species) and diverse genus in the Solanaceae, and includes several economically important plants including tomato (S. lycopersicum), potato (S. tuberosum), eggplant (S. melongena), pepino (S. muricatum), and naranjillo (S. quitoense) [1] . In addition to crop plants, there are numerous medicinally important plants in the genus. For example, S. platyphyllum is used by the Taiwanos in northwest Amazonia to treat cough [1] , S. incanum is used traditionally in Zimbabwe to treat pneumonia [2] , S. erianthum in Bahamian bush medicine to treat colds and sores [3] , the Cherokee and Catawba Native Americans used S. ptycanthum leaves for cuts, lesions, and skin poisoning [4] , and infusions of S. dulcamara have been used in Europe to treat chronic rheumatism [5] .
There are 18 different species of Solanum distributed in Nepal [6] . S. xanthocarpum ("yellow-berried nightshade" in English, and kantakari in Sanskrit) is commonly found in Nepal and India from sea level up to 1100 m [7] . It is a very prickly, diffuse, bright green perennial herb [8] . S. xanthocarpum is considered to be an important plant in folk medicine. It has shown antinociceptive [9] , larvicidal [10] , molluscidal [11] , wound healing [12] , antihelmintic [13] , antimicrobial, antioxidant [14] , immunomodulatory [15] , antipyretic [16] , nephroprotective [17] , antifertility, antihyperlipidemic, apoptosis-inducing [18] , cardiotonic [19] , and hepatoprotective activities [20] . Ethnomedicinally this plant has been used to treat fever, chest pains, asthma and cough in Nepal [21] . Although the non-volatile phytochemistry of S. xanthocarpum has been reviewed [18, 22] , to our knowledge, the essential oils from this plant have not been previously reported, and in this work we have identified the volatile constituents from the root, leaf, stem, and fruit, which are summarized in Table 1 .
Sixty-four compounds were identified in the fruit volatiles of S. xathocarpum, accounting for 95.9% of the composition. The fruit oil was dominated by benzyl benzoate (21.7%) and (E,E)geranyllinalool (12.6%). In contrast, the fruit essential oil from S. quitoense was rich in esters, ethyl butanoate (26.7%), ethyl 3hydroxyhexanoate (17.1%), methyl butanoate (12.1%), and ethyl 3hydroxybutanoate (11.4%), but apparently no benzyl benzoate or (E,E)-geranyllinalool [23] . S. pseudocapsicum fruits, on the other hand, were dominated by the alkanes decane (41.1%) and undecane (29.3%), but benzyl benzoate and (E,E)-geranyl linalool were not reported [24] . Although several long-chain alkanes were identified in S. xanthocarpum fruit oil, decane and undecane were not. S. sarrachoides fruit essential oil was rich in both alkanes and fatty acids [25] . The fruit oil of S. aculeastrum was composed largely of long-chain alkanes [26] . The fruits of S. torvum were dominated by dillapiole (55.3%), methyl salicylate (19.5%), and santalone (16.1%) [27] , none of which were detected in S. xanthocarpum fruits. The fruit oils of both S. macranthum and S. erianthum were dominated by the sesquiterpenoids (E)-caryophyllene (17.8% and 10.9%, respectively), α-humulene (36.0% and 23.1%, respectively), caryophyllene oxide (5.0% and 16.5%, respectively), and humulene epoxide II (5.5% and 20.0%, respectively), in addition to methyl salicylate (8.1% and 11.8%, respectively) [28] . Neither the sesquiterpenoids nor methyl salicylate was detected in S. xanthocarpum fruits.
The leaf essential oil of S. xanthocarpum was composed of 60 identifiable components, accounting for 84.6% of the total. Heptacosane was the major compound (20.0%) with other alkanes in smaller amounts. (E)-Phytol was also abundant (8.4%). (E)-Phytol (47.7%) was the major component in S. spirale leaf oil, and that oil was also rich in fatty acids and selinenes [29] . (E)-Phytol (29.0%) along with pentadecanal (28.1%) dominated the leaf oil of S. macranthum [28] .
Camphor (34.1%) was the dominant component of S. sarrachoides leaf oil, but the oil also contained an abundance of fatty acids and long-chain alkanes [25] .
S. aculeastrum leaf oil was rich in long-chain alkanes as well as fatty aldehydes [26] . S. erianthum leaves were rich in monoterpenes (68.2%) including β-pinene, α-phellandrene, p-cymene, and αterpinolene, but were devoid of either fatty acids or aliphatic hydrocarbons [28] . In sharp contrast, headspace volatiles collected from growing S. tuberosum were dominated by the sesquiterpenoids (E)-caryophyllene, germacrene D, and germacrene D-4-ol [30] , while the leaf oil of S. torvum was rich in (E)-asarone (36.4%) and (Z)-asarone (30.1%) [27] . 
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Methyl linolenate ------1.0 3.3 2100
Linoleic acid ------8.2 10.1 2140
Oleic acid
Methyl ricinoleate ---1.0 0.1 0.9 2300 Tricosane 6.6 crushed and hydrodistilled using a Clevenger type apparatus for 4 h to give 0.04, 0.02, 0.01, and 0.03 g of clear, pale yellow essential oils, which were stored at 4ºC until analysis.
Gas chromatographic -mass spectral analysis:
The essential oils of S. xanthocarpum were analyzed by GC-MS using an Agilent 6890 GC with Agilent 5973 mass selective detector, as previously described [31] . Identification of the oil components was based on their retention indices determined by reference to a homologous series of n-alkanes on an HP-5ms column, and by comparison of their mass spectral fragmentation patterns with those reported in the literature [33] , and stored on the MS library [NIST database (G1036A, revision D.01.00)/ChemStation data system (G1701CA, version C.00.01.080)]. The percentages of each component are reported as raw percentages based on total ion current without standardization.
